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MEASURE OF RURAL MIGRATION AND OTHER 

FACTORS OF URBAN INCREASE IN THE 

UNITED STATES. 

By John M. Gillette and George R. Da vies. 



Among those who discuss urban and rural matters the usual 
assumption relative to urban increase of population is that 
city growth is almost wholly due to the migration of people 
from the country and that the so-called rural depopulation is 
due to the same cause. One of the writers has made several 
attempts to estimate the force of the factors of urban increase, 
although those estimates must now be regarded as inconclusive 
and incorrect.* Practically no one else seems to have been 
interested in the publication of estimates of city gains. But 
recently Professor F. Stuart Chapin has published an article 
entitled "Immigration as a Source of Urban Increase. "f It 
is believed that the present article contains fairly complete 
and accurate estimates touching several points related to ur- 
ban increase. 

In revising his Constructive Rural Sociology, one of the 
present writers again took up the work of estimating the force 
of the various factors contributing to urban population in- 
crease. It was his good fortune to hit upon a method of treat- 
ing the subject which takes the calculations out of the realm of 
guess-work. The present article embodies the chief features 
of the method and gives the various results, some of the most 
important of which are by-products of the end aimed at. An 
application has been made of the method to each of the nine 
geographical divisions of the nation and a rate of natural in- 
crease of population has been attained,, in spite of the fact 
that we are lacking birth registration and that death registra- 

*See articles by John M. Gillette, "City Trend of City Population and Leadership, " Quarterly Journal, 
University of North Dakota, October, 1910; "The Drift to the City in Relation to the Rural Problem," 
American Journal Sociology, Vol. 16, p. 645; "Constructive Rural Sociology, Chapter, Rural and Urban 
Increase." 

tQuARTERLY PUBLICATIONS, American Statistical Association, September, 1914. 
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tion is partial for the nation. It is the aim to publish this 
part of the work at some later date. 

After the writer alluded to above had blocked out the 
method employed in the rough he was joined in the work by his 
colleague, Dr. George R. Davies, who contributed many sug- 
gestions toward purifying the method and giving it greater 
accuracy. That part of this paper which deals with the 
application of the method to the various classes of cities of the 
nation is entirely his work. 

This paper claims to attain four results relative to the 
decade, 1900-1910, none of which, save perhaps the first one 
enumerated, have previously been worked out. 1. The 
establishment of a rate of natural increase for the national 
population. 2. The establishment of the birth rate, and the 
rate of natural increase for both the rural and urban groups 
of the nation. 3. The establishment of the force of each of 
the factors contributing to urban increase of population. 4. 
The establishment of the same for the various classes of cities. 

Natural Increase in the United States. — Before we are able 
to determine the force of the various factors which produce 
the increase in urban population it is necessary to discover 
the rate of natural increase for the nation as a whole. The 
rate of increase of the total population between 1900 and 
1910 was 21 per cent. But it is obvious that the natural in- 
crease rate must be much less than this since the nation has 
received millions of persons from abroad and sent out hun- 
dreds of thousands of emigrants during that interval. Hence 
to determine the natural increase rate it is necessary to con- 
sider the factors of immigration and emigration. 

There are two methods of discovering the force of immigra- 
tion in determining the rate of natural increase for the United 
States. One method is to use the net immigration worked 
out by the last Census (Thirteenth Census, Abstract, p. 191). 
The other is to use the foreign born population living in 1900 
and 1910 as a basis to discover the amount of the new decen- 
nial immigration. The latter method is employed here be- 
cause it is the one used in the subsequent operations of 
obtaining the natural increase for the various geographical 
divisions and the force of the factors of urban increase. The 
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results obtained by the two methods differ so slightly as to be 
inconsequential. 

The foreign born population of the nation in 1900 was 10,341,- 
276. Reducing this amount 20 per cent, to allow for deaths 
during the decade (Figured from statement of Census, 1910, 
Vol. I, p. 1017) the number living in 1910 is 8,273,000. The 
number of foreign born according to the Census of 1910 was 
13,515,886. Subtracting those of 1900 who were living in 
1910 from the number given in 1910, the difference, 5,242,286, 
represents the new immigrants. To get the full force of 
immigration on increasing the national population during the 
decade this amount must be increased by 17.4 per cent., a 
percentage now to be explained. 

To the 5,242,000 new immigrants should be added their 
children which were born in the United States. The birth 
rate for the immigrant group was estimated at 38.96 per 
thousand annually. This conclusion was reached by taking 
the average birth rate of all the countries from which the 
larger number of the immigrants come. This was found to be 
31.5. This rate should be increased 68.5 per cent, because of 
the fact that immigrants are predominantly adults.* A 
decrease in the resulting rate of 77.3 per cent, must be made to 
allow for the fact that a large number of the immigrants leave 
their wives in the home country, f Allowing next for the 
death rate among the children of the immigrants, the net 
result of 17.4 per cent, increase is obtained, amounting to 
912,000. This gives the total force of new immigration 
during the decade of 6,154,000. 

Emigration must also be considered. It is strange that 
there are no reliable statistics for the total amount of emigra- 
tion of the citizens of the United States to foreign countries. 
Yet the amount must be considerable, as it is well known that 
a large number of farmers and laborers have gone to Western 
Canada, and there has been in addition some exodus to the 
Philippines, Mexico, Cuba and Porto Rico, South America, 
and other regions. Fortunately, however, a failure to esti- 

*Comparison of probability curve, based on figures in Statistical Abstract, IT. S., 1913, p. 86, with the 
normal age distribution of population, 
fjenks and Lauck, "The Immigration Problem" (p. 466). 
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mate closely this item is not at all serious since it has little or 
no effect on the principal result sought — namely, the migra- 
tion from rural to urban districts — except in so far as the 
emigration is proportionately greater from one district than 
from the other. The reason for this is that the estimate of the 
emigration affects the computation of the natural increase, 
and it will be seen that the two items offset each other when 
it comes to finding the balance accounted for by migration 
from country to city. And in so far as this emigration is in 
excess of the normal ratio from the rural districts it can be 
stated with some approach to accuracy. 

A safe estimate for the total emigration during the decade 
would be 550,000, of which 192,500 may be assigned to emi- 
gration from cities.* Add to this the natural increase of the 
emigrants for the average of five years that the group would 
be out of the country — anticipating the rate of 13.7 per cent. — 
and we have the item of 588,000 as the total loss by emigration 
from the United States as a whole during the decade under 
consideration. 

Bringing together the results thus far obtained it can be 
stated that the balance of immigration over emigration ac- 
counts for an increase by 1910 as compared to 1900 of 5,566,000 
for the country as a whole. 

In the light of the preceding deductions, it becomes an 
easy matter to compute the natural increase of the population 
of the United States during the decade. The total increase 
as shown by the Census was 15,977,691. Deducting from 
this the number accounted for by the excess of immigration 
over emigration as just stated, there remains a balance of 
10,411,000 — taking the nearest hundreds. 

Comparing this number — which of course must represent 
the natural increase of the national population — with the 
population of almost 76,000,000 in 1900, there is found to be 
an increase of 13.7 per cent, for the decade. 

The substantial accuracy of this rate is vouched for by 
employing another method to arrive at the natural increase of 
population. This is based on an estimate of the birth rate of 
the national population and the use of the mortality rate 

"Immigration Facts and Figures, 1911, Dept. of Interior, Ottawa, Canada, p. 20. 
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given by the government mortality reports. The number of 
children under 5 years in urban communities in 1910 was 
4,200,000 in round numbers. This represents 86 per cent, of 
those born. This rate is obtained by taking the average 
death rate from a probability curve made from the data con- 
tained in recently published life tables (American Life Tables, 
C. H. Forsyth, Amer. Stat. Association, Sept., 1914, p. 234). 
The entire number of children born was 4,880,000. Dividing 
this number by the estimated urban population midway 
between 1907 and 1908, to get the average age of the children 
of the five year age group, the birth rate per year of 2.47 is 
obtained, which converted into a decennial rate becomes 24.7. 
Treating the rural five year age group and the correlative 
population in the same manner a rural birth rate of 30.36 for 
the decade is obtained. 

The average mortality rate for urban districts of the regis- 
tration area is found to be 15.9; that for rural districts, 13.4. 
Subtracting these rates from the appropriate birth rates we 
get a natural increase rate for urban districts of 8.8 and a rural 
rate of 16.96. Employing the method of weighted average 
we obtain the natural increase rate for the whole nation of 
13.68, or practically the previous rate of 13.7. 

Relative Force of the Factors Contributing to Urban Increase. 
—The factors which account for urban increase in the United 
States are immigration and emigration, incorporation, natural 
increase, and migration from rural districts. A treatment of 
each of these factors will indicate their relative force in urban 
gains. 

1. It is a simple matter to demonstrate that alien immigrants 
are settling dominantly in a few states and in the cities. Thus 
in 1909, 6 states, Massachusetts, New York, New Jersey, 
Pennsylvania, Ohio, and Illinois, received 529,688 aliens and 
lost 152,178, retaining 71.3 per cent. In that year those 
states contained 71.1 per cent, of all immigrant aliens of the 
nation. During the period 1908-1913 those states, together 
with California, Connecticut, and Michigan received 70 per 
cent, of the net immigration of the country. The 6 states 
first mentioned also sustained 49.2 per cent, of the national 
urban increase. The 9 states above mentioned, together 
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with Wisconsin, Minnesota, Texas, and Washington, ac- 
counted for 71.1 per cent, of the urban gain of the nation. By 
a comparison of urban growth and immigration it is evident 
that the immigration to the 6 states and the 13 states named 
above almost equals their urban increase. That to the whole 
nation is equal to 74.5 per cent, of its urban increment. There 
is thus reason for thinking that immigration to the United 
States outside of the above states has less to do with populating 
cities that it does within those states. 

We have not thus far demonstrated in exact statistical 
terms what portion of the immigrants which go to the different 
states settle in cities. The facts just presented create a strong 
presumption that the immigrants largely locate in cities. 
This presumption becomes all the stronger when we consider 
the industrial situation. Relative to that of the 6 states 
considered above, is there any reason to think that any large 
portion of their immigrant aliens go into agriculture? All of 
those states have had their available agricultural land occupied 
for a long time, and while land changes owners to a limited 
extent the scope of the exchange is too limited to absorb many 
of the immigrants. Nor is there evidence that immigrants to 
any considerable extent are purchasers of land in those states. 
And what is true of the 6 states obtains in Connecticut and is 
only a little less true of the 7 additionahstates which constitute 
the 13. 

Therefore, since the states alluded to manifest nearly three 
fourths of the urban -increase of the nation, since they absorb 
almost as great a proportion of the immigration, since the 
amount of their immigration equals so much of their urban 
gain, and since the logic of their industrial conditions is against 
the absorption of their immigrants by agriculture, the con- 
clusion must be that their immigrants largely settle in their 
cities and in a large measure cause their growth. 

Having established the probability that immigrants pre- 
dominantly settle in cities it is necessary to bridge the gap 
and show to what extent they actually do so and what propor- 
tion of urban increase they account for. A previous statement 
exhibited the decennial increase of the population of the nation 
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which was due to the immigration of the decade, together 
with its natural increase. 

What portion of this immigration which arrived during the 
decade 1900-1910 goes to the cities may be determined as 
follows. There were in 1910, 13,515,886 foreign born in the 
United States, of whom 72.2 per cent., or 9,770,000 were 
living in urban districts. (Thirteenth Census, Vol. I, pp. 139 
and 189). In 1900 the number of foreign born in urban dis- 
tricts, similarly computed, was 6,910,000. In order, however, 
that precisely the same territory may be compared there should 
be added to the latter the foreign population of rural territory 
that becomes urban by 1910. The total population of this 
territory, was 813,000 in 1900 (Table 37, Vol 1, p. 60, Thir- 
teenth Census). This territory being at the line between 
urban and rural may be taken as having about the same per- 
centage of foreign population as the United States taken as a 
whole, or 13.6 per cent. This percentage, 111,000 added to 
the former total, gives 7,015,000 as the total foreign born 
population in 1900 living in territory urban at the close of the 
decade. Of this number 80 per cent, would be living in the 
United States at the close of the decade, or 5,612,000 (Thir- 
teenth Census, Abstract, p. 191). The difference between this 
number and the number of foreign born enumerated in 1910 
would of course represent the net result of the immigration to 
the cities during the decade. The difference is 4,145,000, or 
79 per cent, of the total immigration of the decade. With 
this may be taken the proportionate share of the offspring of 
the new immigrants as previously computed, or 721,000, 
making a total of 4,866,000 of the urban population in 1910 
which is accounted for as the result of foreign immigration. 

2. The contributive force of natural increase of urban 
populations in accounting for their gains is quickly estimated, 
since we were obliged to establish the urban natural increase 
rate in demonstrating the second method of obtaining the rate 
of natural increase of the nation. It was found to be 8.8 per 
cent. Applying this rate to the urban population of 1910 the 
resulting increase for the decade is found to be 2,715,000. 
From this amount must be deducted the number of emigrants 
having their origin in the cities who leave the United States 
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permanently. It was found that the emigrants together 
with their natural increase for the decade ending 1910 num- 
bered 588,000. The due portion which came from urban 
districts amounted to 206,000, leaving 2,509,000 as the contri- 
bution the cities make to their own gain by natural increase. 

3. It is evident that a certain part of the increase in urban 
population as given in the census is to be attributed to the 
faet that towns under 2,500 in 1900, which are then counted 
as rural territory, may pass the 2,500 mark during the decade 
and be included in the urban population in 1910. In a similar 
way a large city may grow and absorb the population of a 
suburb that in the early part of the decade was rural territory. 
The amount of population transferred bodily in these ways 
from one classification to the other has already been stated 
on the authority of the census as being approximately 813,000. 
To this must be added the natural increase of the same popu- 
lation, which at the rate of 13.7 per cent, already determined 
would amount to 111,000, making a total of 924,000 to be 
accounted for in this way. The foreign immigration to this 
territory during the decade has already been taken into ac- 
count by considering the territory urban and including it in 
the computation for the results of immigration, as given. 

4. There remains the computation of the amount of urban 
growth to be accounted for by migration from rural regions. 
The simplest way to arrive at this is to deduct from the total 
urban growth as shown in the census the various items now 
determined. These items, with the percentage that each is 
of the total gain, are as follows: 

Per Cent. 

Amount, of Urban 

Increase. 

Urban gain, as per census 11,826,000 

Accounted for by immigration 4,866,000 41 

Accounted for by natural increase of population ... . 2,509,000 21.6 
Accounted for by incorporation of new territory 

with urban territory 924,000 7.6 

Balance, migration from rural to urban districts .. . 3,527,000 29.8 

It will be seen that the same method that has been applied 
to the problem of urban increase might be applied to rural 



650 American Statistical Association. [48 

increase. The result, of course, should be the same total 
migration to the cities that has just been determined. The 
computation has been made and the required result obtained, 
but it is not worth while to take the space for the computation 
in view of the fact that the one item in common is rural migra- 
tion to cities and that has proven to be the same. 

The question might be raised as to how much of the rural 
migration appearing above is from the open country, and how 
much is from the incorporated places under 2,500 classified 
as rural in the census. There appear to be no data from 
which this question may be answered with precision, but on 
the other hand there is no marked objection that can be urged 
against assuming that the migration from the open country 
was as least proportionate to its population. In fact it prob- 
ably was more than proportionate, since, as it will be shown, 
the migration to the group of smaller cities is clearly marked 
and incorporated places under 2,500 would present conditions 
somewhat similar to those in cities in the class next above 
2,500. The census shows that 83.5 per cent, of so-called 
rural population is actually in the open country (Thirteenth 
Census, Vol. I, p. 64). It is therefore safe to conclude that at 
least 2,950,000 out of the total 3,527,000 rural migration, 
represents the movement from the open country to the city. 

Urban Increase by Classes of Cities. — It will be of interest 
to carry the analysis of the increase of urban population one 
step further and compute it for the various groups of cities as 
classified by size. The results of this analysis are given in the 
accompanying table. The methods used are the same as in 
the preceding study, except as will be explained. The prin- 
cipal difference in method is in handling the amount of popu- 
lation which changes its classification or is incorporated with 
the growing city during the decade. It would be difficult to 
compute just what this amount would be for each class of 
cities, since each class both loses and gains a certain amount 
during the decade. The computation is therefore based 
directly upon the population of territory as it was classified in 
1910, carrying this classification back to 1900. The classi- 
fication in this form is given in the census (Thirteenth Census, 
Vol. I, p. 71). By this method there is, of course, no gain by 
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change in classification or by incorporation to be considered. 
The gain by immigration is determined by the same method 
as before; that is, the foreign population in 1900 is decreased 
20 per cent, for deaths and subtracted from the foreign popu- 
lation in 1910. The determination of the foreign population 
for the several groups of cities in 1900 is, however, somewhat 
difficult to reach, as the census does not analyze the 1900 
population on the basis of the 1910 classification so as to show 
the foreign born population. The method used was as fol- 
lows. A graph was drawn representing on the base line the 
population of the various groups of cities as then classified, in 
the order of the size of the cities. Vertically above the base 
line distances were measured to represent the percentage of 
foreign born white as given for each group of cities (Ibid, Vol. 
I, p. 184). The percentage of foreign born white was found to 
increase quite regularly with the increase in the size of cities, 
allowing the drawing of a fairly regular curve. The base 
line was then subdivided again on the basis of the classification 
of cities according to their grouping in 1910, and from the 
curve the percentages of foreign born white were read. These 
percentages were then applied and the number of foreign born 
white found for each group of cities. A slight increase (be- 
tween 1 and 2 per cent.) was made to include the small number 
of foreign born colored. The offspring of these new immi- 
grants during the decade was determined at the same ratio 
as previously found for the total new immigration, 17.4 per 
cent. The emigration was determined by distributing among 
the various groups in proportion to their total population the 
emigration from urban districts as previously estimated. 
The natural increase was also taken as before at 13.7 per cent, 
for the decade. The balance necessary to make up the total 
gain for each group of cities was taken, and regarded as the 
measure of rural migration to the cities. It will be seen, how- 
ever, that in the case of the group of largest cities the balance 
is negative, indicating a loss of population to smaller cities or 
rural regions. This is very likely to be accounted for by the 
formation of the so-called satellite cities by the removal of 
large industries to less populous out-lying districts. The 
totals in the table when compared with the former summary 
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will be found to give slightly different results, due to the change 
in classification of the 1900 population. 

There is throughout the calculations which have been made 
in working out the method of treating the various factors con- 
sidered in this paper a certain degree of error which is due to 
the limitations of the slide rule. But as the errors are not of 
the cumulative kind, and as totals may be checked, the total 
error due to this source is almost negligible. 



51] 



Measure of Rural Migration. 



653 



5 

O 



o 



SO O O CM © CT5 C 
© O© ■© -2 

o oo © ■* ©„ w c: 

CO O CO o"*** CO C 
»-ih« © C 
C C O » CJ t- 



uQ HM 



CO© •© •© • ■ ** « 
©©©©!— i— ( IM ©© 

- ■ to jc ci ^ oc 

lOffi IOCS I I— 



2' + 



oo 

53 



g©o©"*©r-©.co toco 

_000 ■© -©<N t- ■ 

© © © ©>- lO-O O i-h 

c$ -rip <£ c5 "^ ~ ©" ©" "* 

— , ira ro — •* ec — • 

codes' 



O C 1 

o ■ 

O CO 



S© © © (M © l- 
O© © ■ © 

©,©„©© ooo^ - 
<m"i— iC »o" m oo 

■^ l—COCD CO 
<M ©<M QO I 

00 IQCN ' 



©©©©I— ©01©t- 



o co 
o 

CT- © 



OOQCkCocC 
o o o © ■ © ■ c 

©U3 it3 CM M ©" C 

t- CJi t— <~J Tf T 



V, 

< 
pa 



?5 



3 



si 



■sl< 



c .5 c 






.2.2 

3d — 

a ft- 

o o — - 
PhPhOO 



O >> O & 1 « "k e 

i-5 O PQ 



